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(54) HIGH FREQUENCY SEMICONDUCTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high performance module 
package of all-in-one structure where a receiving system is integrated 
with a transmitting system, such as an RF module, satisfying such 
technology problems, opposed to each other, as miniaturization, high 
density mounting, and better radiation. 

SOLUTION: A composite resin material layer 10 consisting of epoxy 
resin and an inorganic filler is formed at the lower part of a ceramic 
substrate 2, the lower part of the layer is formed in a flat shape, and 
an electrode 4 for external connection is formed. Semiconductor 
elements la, 1b, and 1c, connected to the ceramic substrate 2, and a 
passive part, are buried in the layer, and radiation from the 
semiconductors 1a, 1b, and 1c is effected from a layer-to-layer 
connection structure via hole 1 1 . A new package described above is 
realized. 
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im^m 2 ] ^mi^mf-f)^y u y y tc j; o sig 

rDmmmmmxh^9v^mmmmmizi^m^nx^^^z, 

mi&t^mi^mT^^ir^m2 ^ y ^ mm^^ 

'f'fjm^^i-^nx. micDmu(D^^/^9->tm2(D 
sm(o\B}^/^9->f)^. mm^mm^m^misb'i^^nrz 20 
m?^mmmmi.z<k o xmn^mzmm^nrz ct^wwit: 

m^m 6 ] m 2 <D-fe ^ ^ SIS «Eg $ n;^c¥^ 

im^m 7 ] m 2 <;)-ti ^ ^ ^ mmmm<D^mm\z ^ 

jjb i^xfs.^ cL^^mtr^m^m e ismcojgiiis^^ 

mi^ms] TmzB^^^r^±^^y^mw.<D[i!} 
mzji7fs:i^z^mmtmm^mm^^r^^m'^mmmm 

mv. mmm^^m^nm(Dmmz\t±^^y^mmz 

mm'^nrz^mi^m'f''^^m^^t^^mr^Lxmwi-^n. 
m^m^i^9\^o:>^^\z^mmf^mmm^^'r^ct^w 

[0 0 0 1 ] 

rzmmm^m»mm<omm\z»^o. mz/ty^-i^(Dm 

[0 0 0 2] 

mm(o^m] ^tLxm^mMmo)^mwmmm^iz 
mx% ^mmtmnm^-mzr^'Drz:t'-')i^'i y^yym 
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^mj^tmmm^-mzfji'Drziyxy'A^m^^i. 

[0 0 0 3] «e*(7)iisjiiS¥®<^i^M<^M^ia i o 
i^-^xmmT^. m 0{c*5ViTti itih^>>^x^^<?) 

2Ht:^a^yi5^^gS1S, 3\t^y':ft& 

2mm±\z\t^mi^m^^'^y^^^p^^Wi^^rzib<D 

^ Ul-ir ^ a *y ^ #® «tg 2 ±(^gRS^ig ^ > K SB 
(cy^Xi^>K$n. -tr5^^y^^BStS2^®±fC?^ 

fife $ nfc®«BSB^/t ^ - > <h/^^*^jii 7 ir- 5 x^m-^ 

n. 7i^^y^-<>^Wfli6T?*^«^^^yyi <h^K'7-r-\' 

\z'^m\z^y}^m^nx\^^^. ^iy^y^^mm^2\z 

-y ^ ^ ^ *y :/ 7 0 M ^ nx I i 
§o $e>irir^^^yiJ7#®s«2(0^ffiliSiajK/i5^- 

[0 0 0 4] 

mi&^m»^m\zi^\^^x\x. -\L^^yc^^mm^±.\z^ 
mwm=f: ^yzfw^Sx^m^r^fzn(ommx\t. *s 

[0 0 0 5] ^fz. ny—Ty':ff^E(D%mM^x^^ 
^m^^ y v^y^ ^® ais±tc nr 

tz^. ^^^^V^=5-y^t^^^^\^tzm^'t^X(n'^v^y 

^nm^nr^zMwiiV^mzfSi^x v^ot^^o mmj^f)^ 

^^tZo 

[0 0 0 6] if%m\t:tm(o^of^^^^m^r^%(D 
x^K>. /i7-7>>^, 7s-( y^mo^^m^^m'T-. mm 

i! ^ ^ « T ^ C <h ^ a M <h r ^ o 
[0 0 0 7] 
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[0 0 0 8] m^m2mwL(D^mm,'=¥'mwmm\'^. ^^m 

g { c ct ^ II ffi CO [6] ± <i: / N- y - (7) <£ « {b 75^* II ^ 

[0 0 0 9] m^msmwioymmm^mi^mm^t. is-^ 

m^'^nrzmmt^mmy^izjz'DX. y^j yf^^yzfmm 
^nrc^mi^m'f'(Dmm\zmm^nx. ^^zmmmm 

iim^^^no:ztf)^x^. ^^>\^m&:^mmzt^ 
[0 0 10] m^m4tzm(Dmmi&^mi$-mm\t. isik 

f)^^K>. ^<r>m(0}f^mz^=^mwm^t^mi5b]Ltinx. m 40 

1 (r>±^^y^mi&(Dm^/'^^->tm2(D±'y^y^ 

&^(om^/^^->f)^^ mm^mimmm^ji<^nx 
m^^tirzmm^mmm\zj:'Dxmm.mz&m^nrzm 

y^sw^tw, 2 (D±^^ y^&^^m^'^ti^m%mw 
it, mm^^mzft^cxm^f^n. ^osts 

%mmr^^m^xh. &M^vzm^mmmf)^ift^r^ 
fzisb. ^<Dmm^^^r^mm^<oM\^^/^y^-z^^m so 
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r^zt^^x^^. ^rcmi(Dm^tm2(Dmm<Dm^z 

\zhm^aMmy)^x^. m^a±f^^iLX(D^'^mm^[^± 
^^ctf)^xt^o ^e>(c, ntimm^a^m-^mmxmib 

\^±^^ct^^x^^. 

[0 0 111 m>i^mstzm(Dmmi&^'^wmm\t. it* 
m4(D^mi^mm\z^^^x. m2(Dizy^y^mmzm 
m^ntz^mi^m^^^y u y zf^f^y zr\z^^^m.^ntz 
z.h^^'^t.\^fz^(ox^^. z.n\z^y). m2cDSS 
\z^^M^n=f^^y\y^y'^\z^yy^^\^x\^^^tz}^. Si 
cos« <h m 2 <7)Sisco ^ ^ ^ < -r ^ 

z.t,t^x^^. ^tz%2(D^mz'U^^nfz^^mwm=f' 

zfmmz^^mm^^dy^^.t'^umx^^. ^^tcmi 

CO-t ^ ^ ^ Sffi m 2 O-fe ^ ^ >y ^ SSor^l 

?g^^*g'r'£);/^c5e), mi<DSis-h®i::t>a5iaiiS7j>^'^ 

[0 0 12] f»*S6tS®cDiSjl^fe¥^^Sgti. if* 

^mnxmmx.. ^mmxw&Lt.^mt^z,t.\z^'o. 
n=f'i^^h'm2 (ry^Lv^ y^^mzmkimc^^ z. ty)^x 
mT<Dmm^:k^^^m'^^zmzmw<s:mm\zf3i 

[0 0 13] mji^m7mm(Dmm^R^mwmm\t. 

m6tm(D^mwmm\z^^^x. m2(D'\zy^y^mm 
mm(D^mmi^z^oi^U'^nrz^mi^m^mm^. 

cn\zj:nifi. m2(D±^^y^m^±\z^mmz 
^K^^m^nrz'=^mi^mTmm^j:-'^^^i^mmxm±L 

X^^tc^. mi(D±:^^y^mmtm2<D'ty^y^ 

mi&^m^^mmxmmr^m\z. ^mwm^^J:if 

^mmzf}^f)^^}:Bij^mm'r^ctt^xt. ^mum 
n, mm.si^<o^Simji<r3iK>. m^iLx^m^o^\^ 

/ix#^ i^mm^m i(D'\i^^y^mmhm2CD-\i^^ 
y^&^oyy.^—^-tLxmm'r^z.tfj^x^. -^o 
m'&\z\t&m?^^<Dmm(Dmm\,zmoct^^x^^. 
[0 0 14] m^msmm<Dmmf&^mwmm\t. tss 
^zBm^^-r^-^y ^ y ^m^<DBmzjL^sdi^i^mmt 

mm(D\Hm\z\t±iy ^ y ^ mm\zmm^nrz^mi^m 
i^^^m^^u^miSii^xmrn-^n. mm\}nmA^(D^» 
\z9\^^tkmmmm^mr^o c<Drz^. mmzm^-^n 
-5 m^istmitnm(D%mf)^^i^ ttji^o 
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[0 0 15] 

[00161 (mi (Dmm(Dmm) m i \t:^mm(Dm i 

[0 0 1 7 ] ^ 1 {C:tel^T. I a{t/^U — 7>yx^^ 

mmmm. i w^^'^mmmm\zm^^nrz^Wi(D}d 
7^^-)\^. 1 2\tmWi(D}^r^s-)v\zm^^iL'^nf:Lmm 20 
tt^agT^^o nm\zmmiji^. m^ziyv'y^^^ 

^i'yyYmzny^mx^^T.i^yY^n. ±:^^y^ 

^^mmm2Tmmm±\zm^-^nrzmmmu/^^-yt 30 

U\^^f)^^y^mm. ^y':rziy^y^. =^y:f^yy^ 
9m(r>mWi<D^mm^ui)^^ ■\Ly^y^^mmwi2<DTm 
\zm^^nrzm^n^ ±.\z;\yymxmmmm'^n 
Ti^^o ^mw^m^(D^y':f^-( xw^'y-yy^ \ 

1. 6mmX0. 6mm, JP^ 1 0 0 Mm, X-T : 

0. SmmXO. 6mm. j¥^15 0Mm, S^Jiiffl^ 
^:1. OmmXO. 7 mm, i?^ 3 0 0 MmT^^o 

T^mM\z^mmmmmmAf)m^^titz. xtj^^vw 

{CJ:0*®^ig^l a, lb, I c^^TS^m^^n\'Xm 

i^ji^nxi^^^o m2\z^'^n^^o\z. ^^tm^^-^n 
mi o\tT^i)W^ts.mmzf^^x^K^nmMf)^W'mz 
rji^xi^^o ^ibm^mmmmio\z\tmm^mmi 
2f)m^ji<^nrcm^<Dmr^mmmm}:LTts^)vi i/)^ 

munm<o^3m^mmm4(Dmwi\Z'^m^tixm^^ 
nrii^o mmm^m7^\^y^^-)ii i\t-t^^y^^ 
mmm2(Drmzm^^nrz^w^^-y^mm^x3\ 
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mm^ifti.xmmr^'ikm^mrz-ro \iT^^-)m\t2 
ooMm(/)T. p^mzmm^m^i 2 tLxmmco^- 
7.hy)^^m^nx\^^^o ^(b\z-t^^y^^m&i&2<D 
^m^zhmmmw^^-y-^mm^n. ^y/m,^. 

y-ztziy^y^. ^y-f-f yy^^^a^m^cD^y-f^ 
^a3f)^±^(Dmm/^^->±\z/\yymxmmmm^ti 
TVi^„ ±:y^y^^mmm2<Dmmzm^^nrcwm 
ffitas, EPj5fja>T'>-th9<h, m-^mmmmi o\zm 
ib:iib^nrz^m^^u^z^^xmmm^^(omm^^^ 
^nxi^o, ±:^^y^^mmw.2<D±mzmf^'^nrz 

y -y t.mwi\zw^^ t\fz^w\ mK/^Wi :=i > 

5" > -t^-^fe ci: D^B r^l (7) /I ^ - > i T S CD Sffi/^ ^ - > 
x;i^-7tN-;l/{cJ:OmMWlc:^3l^nxv>^<. 

[0 0 1 8] it^Miii«5|stei ocDjp^fi, 

^^^^^43i:r/§!6aBia<DilS^f3J:t?Xft«6e>n, * 

^^S^cO^-^ti'7<-^-;U->^i^^+ 3 0 0 Mm(7)J¥ 

§iia5p°p(o«^tsa5.ai®^ + 3 o o 
wstmf?imMtimm.^nx^y) . mmti^^m^fz^. x 

gX^^o ^fc, ^SSc^J^^ 1 XtiS'&WJii^^Wffi 1 0 

tC'&t:>i^x^^«fr4^a«^-r^c:<i:7:i^'pTtgx^o, e^^j^ 

«.^:fe^tt7&^*ii^^S?^«^{ctl^^^J^7;P^:^tc#^X 
^«^c.ht>^figx^^o e:n{c.i;D*i^'i5c.^7!^^x€^ 

[0019] (m 2 CD^ig<^?^^J *JC*^BJOii5j^iS 
2 (nUm<J:>'f^WiZ-D\^^xm 3 iC^L^ciS 

[0 0 2 0] IS 3 n^vixia 1 ic^u/tm 1 O^ifiCOJ^ 
SlirST^cf'^.'Sti, :tfU'^ASt^/W-¥^<*:^^l a 
i:, X'<^y^^^O:^U'^Affl:^¥«<*m^l bit, lel 
K©J?9fflO>^Ui3>^«t«^^^l c ^JUaTih^-S^ 
U;^c/N*>7'l 3(cJ:0-tr-^^^v^#gSS2OTM(DlHl 

A>:/1 3tCfi^^^fflVi;^SBB (X^^y 
>^^>^) :&S^ffl^^^X430, ^aS^^^^la, 1 
b, 1 c <h-fe^^ ^y^^^a«2(7)RiFBl(i^4 0 MmX 
^-So c:cote(cA>y^f*frj-'5;^S<t:LX, ffi:37$*^ 

z^t.\^xwm\z:^y^^m.\.. mmj^^mx^m^^^ 

ACF ji/A) \ )\yym^UE 

^mmzmmi^^mmx^fSi'r^m^tit^Lx. 
m'^^mi/2\zi&,<'r^zit^^x^^o ^(Dmmom 

^, ititftc0^i^1^)!i<7)IP^tS^^yyii5$+ 3 0 0 am 

^m^t-t^. ^zo^o^z^mwm^^^'y^y^mm. 
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[0 0 2 1 ] ^iE>\zmmmm(>^z^^'i >}f-y>7.ts: 

ho 

[0 0 2 2 ] 3 (D^mcomm) 'A\z^^m(Dmm& 

mm^mi^mmcDmmmRism s \z^Lrzmm&^mi$^ 
^m(Dmm^^M.rcmmm^mmLxmMrho lo 
[0 0 2 31 m4{z:h\.^xm3\z7r:Lrzm2(omm(Dm 

-^^^^^^1 a(Dmy(DiiLm\zmmmmmm\i7^^- 

^nrzWLmmm.m\ A0>mm\z^^-^nxi^^'^nx\^^ 
ho mb\z^.-^nrzXo\zm'^mmmAmioo:>TW^^ 
mz\t.m^(o^^ikmmn.m4t.^u^mmm.m4^Ki 
^^\^^mm<DWLmmnmi Atmrn^^nx^y). z.n\z 

^mmmmm']^\zT'Ji-^-)V2 1 ^mcxm^m\zn?ih 20 

r)^m^t^^m^^^mt\^x^y>\^m^<nm^^%fi^m 

hZ^tt^X^ho 
[Q0 2A\mf^^mmm'd7'^^-)V2imt,. 150 
tJLm<i>i)^^b 0 0 tir[\<^^xm'Km^Th:ihti^X^. 

t)ii:xim--m^mM^rho ^mz{tMm&mmm2 

iz m^^nrz ^mmmm mm4t't^^y^0^mm^2 

Tm<Dmm/^^->t^mm-thrzib(Dmm^f^mm}z 30 
y7jN-;n i^zmmirhmm^mmi 2^^mLxhm 

:^tirzm^(o^m^±^^^^^^'-'^mwm^(Dm'^^z^ 
mm^^(DMcmi^^^noctf)^x^ho 
[0 0 2 5] (m4:(Dmm(omm) 'A\z^mMo:>mmm 

m^^m^mmcommm^mmLxmm-rho 
[0 0 2 6] f^4(Dmm<Dj^miiZ^^^x. ^m^^/vtz 
^-7.hm^\z.kr)mmm^^nrzwwmtns. mmzi 
>y'>^9^\Hm}z\^m\^i&um^m^^nrzmMm(D 40 
•ty^y^^mmwi2 (^i<Dmm) n^-yy 
7.'iv'f'UE(D'n')'^LsVm'^M^n^\^. ib 

<fclHlKffii|Siiffl<Z)'>Un>(Z)^^«^^^i cfi^y^)^y^^ 

y^'^m^nrzT)v^'rmWi3 2 {y^2cr>mm tx^ 
mtm^mmmmio^\^^tsmmxmm. -witx. 
fzm^^^^h. m^^'^mmmm\o^\z\t'^^^ 
v^^mm^2L7)v^i-mw.3 2 t^n%m\z^m,r 
hfz^o^^T'^s-)\,\ \tm^^nx^K>. p^mz\-tm 
mttffliii 2tmm.^nx\^^h. t:73jx-;n im\t.2 
00 timxnmzmmoy^''7s\-^^i&\^x\^'^h. 7)v 50 
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^i-m^3 2\^\Z\'tm^\^X^^t^^^i^^. 7)V^i-m^2 

2 (Dm^mmn 9->t. ^vm^^mm ma 4 43 zswimrn 
m.mi A^m%mz&m-thtzisb(o-mm7.)v-^-)v^ 

[0 0 2 7 ] z.n\z^y). m^(Dm^(Dmm\zw.'^mm 
mA^^mrhfz^. mm^»^Wi(om\^^\z^hmmm(D 
f^m.m^<f^K^. t^^^(ommm^\z^=^m^v^m=tf)^nm 

mu^o:>\^±.tm^nho 

[0 0 2 8] (^5 (DmmcDj^m) 'A^z^^m<Dmm& 
^mi^mm(r>m5 (Dmm(Dmm\z^^^xm7 \z^Lrz^ 
m^^mi^mmo:>mmm^mmLxmm-rho m7\z^ 
i^^xme \z^Lrz^4(Dmmo:>mMt^r^h}^{t. tjv 
^ mm 3 2±izmm-^ nrz^mi^mi'<Do'^. /^^y- 

^1 a^Mminmmmmxmmi.. ^mu-f^-sxT 

i-mmzm^tiii^.Thz:^f)^x^ho 7)v^i-mm±\z 

-^mcx<Dmmm^hmii>^nho m^commf}^^^^ 
i^^m^^zmzmmtiimm\zuh. 
[0 0 2 9] 6 (D^mcomm) ^fc^^^c^ss^Sc 
4^^<*:^®coig 6 (Dmrno^mmAz-o^^^xm s \z^\^rzM 
m&^=^m^^^m(Dmmm^^mLxmm'^ho ms\z^ 
\^^xm7\z7r^hrzmb<D^m(^m%hmfs.hM.\t^v^ 
y^^mmm2h. 7)v^i'&m3 2^m'^mmmm 

1 O^^UTg^«-r^Mtc. T;I/^:^S1S3 2±{C^M 

1 a<Dmm^m^<Djz:^^->mmexi^±iyrzh<Dx$> 

mmit(Dm(Dmmmf)^D^^mhx. ^^'j^t<Dm'^m 

t. 7)i^^^mu3 2^m'^mmmmio^iftvxt^ 
m-Thm^z. ^mi^m'f-^^zs^mmzt}^'fy^hmti^m 
ifQ-Th^ttf^x^. ^mmmn. «i^Si^^(DTi^f}^^< 
r^r). m^iLX^m^D^\^±'rhzit^^x^ho 

\z. HfrlB¥^<*^^^S*ihbfcX7R^i^Wai^micO-tr 

xmmrhz.tf)^x^. ^(om-^^z^tmtSLf&oymmo^m 
m^zmozit^^x^ho 

[0 0 3 0] (mi (Dmmomm) -Aiz^^mmoymmm 
7 (Dm^<^mm\z^^^xm 9 \z7^\^rzm 
m^^mi^^mmcommm^mmi'XmM^ho m9\z:td 
\^^xm3},z^Lrzm2(Dmm<DmmtiSit^h.^iit. -t^ 
^y^^mmm2<DTmm\zB^^mLx:ior)^ ^mi$i 

^^la, lb, 1 cRZS^W}^^a\tB3\Z^m^nx 
^D. ■ty^y^0rm&m2(DT^[^o:>m^^mtS^^ 

{z9ysimmmmm4f)mm^nx\^^ho i^> ^mi^m^ 
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[0 0 3 1 ] 

[0 0 3 3] '^\zmmmMm^i&'^m^^m\z^n\t. 
^m'Wm^\zmm^'\!.^wf^^'^^ ^=^m^mTuy\z-m^. 

ffxwt^^x. ^mw^m=f'^^t9\-^^mmmm(Dm\z^^. 
BMmmmw%m^nrzm^it\z^y). y^y^^^y^ 
^m^ntc'^^^mm'^ 6 <DWcm^no z.h^^x^^o 
[0 0 3 4] m\zm^m(ommm^mi^mm\zj:tiffi. 

frt, "to^m^^m^mm^^i^xmmi^. fmo)mw^ 
y^-z^^mm-r^^ztfi^xt^. mi<Dmmt^2(D 

m^cDmmm^M^mt^^^'^x^. mw.m\zm'^mm 

y^--j^m-r^ctf)^x^^o ^rzmi(om^tm2 

(Dmu(om^z^^Mi^M'r''p^m^^a^m^r^rzii>. w. 
\<Dmu±.\zw>^umm^x^. '^m^m^^±:t^z.t: 

:ztt^x^^. 

[0 0 3 5] 's.\zm%m(Dnm^^mv^^w\z^n\t. 
w,2(omm. \z^mwm=f- ^y^)y':f\z^y)^^\.x\i^^ 

tz^. w>i<Dm^^w,2(DmwL<j)f^\z^^m^m(nm^ 
^m<-^^cLf)'^x^^. ^tzy^2(Dmmz^m^ntz 

U y':f^y:f^mzJ^^^m^&(D}^±.ifi%W(:^^o 

^^\Z'm\<D'ty^ y^m^hm 2 (7)-tr ^ ^ y^mW.(D 

miz^mi^m^^mm-r^rzib. mi<7>sis±ffitct)gB 
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[0 0 3 6 ] ^^>zm^m(Dmm^'^^^i^^wzj:n{t. 
mmmmxmmi.> ^mnxmw.t^m'r^ct{z<t 

0. mT^^^f^2<D±:^^y^&W.lzU^M^.^^Ct 

[0 0 3 7] w\zmmM<Dmm^'=}^Mi^m@\z^ti\tt. 
m2(D'\^y^y^m^±^z^j^wzxDmm^nrz^m 

-tr ^ ^ y^s^tm 2 ^ 5 y^&m^^^mn^n 
xmmT^mz. ^mi^mT^<^if^^s,mz'f}^f)^^mt} 
^mfQ'T^z.t^^x^. ^mmmn. 
u<r^K). m^iLXi^'^mr)^\^±T^^t'^^x^^o 
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* NOTICES * 
JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is high frequency semiconductor equipment characterized by the 
compound resin ingredient layer which becomes the lower part of a ceramic 
substrate from an epoxy resin and inorganic packing being formed, and the lower 
part of the compound resin ingredient layer having a flat configuration, and the 
electrode for external connection being formed, and coming to be buried in the 
interior of said compound resin ingredient layer in the semiconductor device 
connected to the ceramic substrate, or a passive component. 
[Claim 2] High frequency semiconductor equipment according to claim 1 
characterized by a flip chip coming to carry out substrate mounting of the 
semiconductor device. 

[Claim 3] It is high frequency semiconductor equipment according to claim 2 
characterized by connecting to a compound resin ingredient layer the interlayer 
connection structure where the high temperature conduction resin ingredient was 
embedded, and the front face of a semiconductor device, and connecting said 
interlayer connection structure to the electrode for external connection which is a 
grand electrode and is an electrode for heat dissipation further. 
[Claim 4] High frequency semiconductor equipment characterized by for there 
being the 1st ceramic substrate which has a circuit pattern, and the 2nd ceramic 
substrate which has a semiconductor device, and for a resin layer being among 




both sides, having embedded the semiconductor device to the interior of the 

layer, and connecting electrically according to the interlayer connection structure 

where the conductive resin ingredient was embedded for the circuit pattern of the 

1st substrate, and the circuit pattern of the 2nd substrate. 

[Claim 5] High frequency semiconductor equipment according to claim 4 

characterized by substrate mounting of the semiconductor device laid in the 2nd 

ceramic substrate being carried out by the flip chip. 

[Claim 6] High frequency semiconductor equipment according to claim 5 with 

which a part of semiconductor device laid in the 2nd ceramic substrate is 

characterized by carrying out connection with a metal wire. 

[Claim 7] High frequency semiconductor equipment according to claim 6 

characterized by coming to close the perimeter of a semiconductor device by 

which connection was carried out with the metal wire of the 2nd ceramic 

substrate installation with a liquefied epoxy resin. 

[Claim 8] It is high frequency semiconductor equipment characterized by for the 
lower part of the compound resin ingredient layer to have a flat configuration, and 
to bury it, to carry [ to form the compound resin ingredient layer which consists of 
an epoxy resin and inorganic packing in the crevice of the ceramic substrate 
which has a crevice in the lower part, ] the semiconductor device and the passive 
component which were connected to the ceramic substrate in the interior of said 
compound resin ingredient layer, and to have an electrode for external 
connection into parts other than said crevice. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the structure of a RF 
semiconductor device where a high frequency semiconductor component, a 
control integrated circuit device, and its circumference circuit were laid, especially 
relates to the structure of a package. 
[0002] 

[Description of the Prior Art] The requests of the modularization of the all-in-one 
structure with which the receiving system and the transmitting system were 
united are mounting in the form of RF module in the high frequency 
semiconductor device mainly used for mobile communication equipment, such as 
a cellular phone. The miniaturization is called for from that of the package of an 
in [ the semiconductor device mounted and chip mark increasing further ] by 
incorporating the system by which a high frequency semiconductor component, a 
control integrated circuit device, and its circumference circuit were laid, and the 
receiving system and the transmitting system were united. 
[0003] The example of conventional high frequency semiconductor equipment is 
explained using drawing 10 . drawing 10 - setting ~ 1 - for chips, such as a chip 
resistor, a chip capacitor, and a chip inductor, and 4, as for a metal wire and 6, a 
lower electrode and 5 are [ semiconductor devices, such as a transistor, and 2 / a 
ceramic multilayer substrate and 3 / potting resin and 7 ] metal caps. On the 
ceramic multilayer substrate 2 front face, the land for component mounting and 
electrode circuit pattern for carrying a semiconductor device and a chip are 
formed by etching of a screen printing metallurgy group thin film etc. Dice bond of 
the semiconductor chip 1 is carried out to the component-mounting land on the 



ceramic multilayer substrate 2, the electrode circuit pattern formed on the 
ceramic multilayer substrate 2 front face is connected with the metal wire 5, and 
the semiconductor chip 1 and the metal wire 5 are protected by potting resin 6. 
Furthermore, the chip 3 is also mounted in the position with solder. The metal 
cap 7 used as a package is attached in the ceramic multilayer substrate 2. 
Furthermore, although the surface electrode circuit pattern of the ceramic 
multilayer substrate 2 is not illustrated, it has flowed electrically with the lower 
electrode 4 by the through hole which penetrates a ceramic multilayer substrate. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the conventional high 
frequency semiconductor device, while the components mark mounted increased, 
it could not respond to a miniaturization from that of a package, but the high 
frequency semiconductor equipment of new structure was required of the 
structure of laying a semiconductor device and a chip on a ceramic multilayer 
substrate. 

[0005] Moreover, since the semiconductor chip which are heater elements, such 
as power amplification, is carried on the ceramic multilayer substrate, the heat 
generated from the semiconductor chip is transmitted to the lower part through all 
ceramic multilayer substrates, and has structure which radiates heat from a lower 
electrode. For this reason, the thermal resistance of a ceramic multilayer 
substrate was high, and the semiconductor chip which consumes large power 
had the trouble of being in an elevated-temperature condition, without radiating 
heat enough. 

[0006] This invention is what solves the above technical problems. 
Semiconductor devices, such as power amplification and a switch, By building in 
an all-in-one in the substrate which had the system of the receiving system 
containing passive components, such as active parts, such as a semiconductor 
device for control, resistance, a capacitor, an inductor, and a filter, and a 
transmitting system laminated It aims at offering the characteristic high frequency 
semiconductor equipment of a microminiaturization and a raise in heat 
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dissipation to improvement in electrical characteristics, such as an impedance fall 
[ by wire-length reduction ], reduction [ of stray capacity ], and noise-proof 
disposition top. 
[0007] 

[Means for Solving the Problem] The layer which consists of a compound resin 
ingredient which becomes the lower part of a ceramic substrate from an epoxy 
resin and inorganic packing is formed, and high frequency semiconductor 
equipment according to claim 1 is characterized by having a flat configuration, 
and the electrode for external connection being formed, and the lower part of the 
layer coming to be buried in the interior of the layer in the semiconductor device 
connected to the ceramic substrate, or a passive component. Thereby, since a 
semiconductor device and a passive component are mounted in the ceramic 
substrate lower part, a substrate inferior surface of tongue can be utilized as 
mounting area, and packaging density can be improved. Moreover, by 
embedding said component by compound resin, dependability, such as a 
mechanical property-proof and moisture resistance, can be improved. 
Furthermore, by embedding the compound resin which has an electrode for 
external connection in an inferior surface of tongue so that an electrode surface 
may become flat, conveyance of a product and handling become easy and 
mounting nature's in a user improve. 

[0008] A high frequency semiconductor device according to claim 2 is 
characterized by a flip chip coming to carry out substrate mounting of the 
semiconductor device. Since a semiconductor device is connected to a substrate 
by the flip chip by the bump, the impedance fall, the stray capacity reduction, and 
the reduction in the back of improvement in packaging density and a package by 
flip chip mounting by wire-length reduction are realizable. Since a semi-conductor 
is furthermore mounted in the inferior surface of tongue of a ceramic substrate, 
component mounting becomes possible also on the substrate top face, and it 
becomes possible to raise the packaging density as the whole product more. 
[0009] It is characterized by connecting high frequency semiconductor equipment 



according to claim 3 to the front face of the semiconductor device by which flip 
chip bonding was carried out according to the interlayer connection structure 
where the high temperature conduction resin ingredient was embedded and 
formed in the compound resin ingredient layer, and connecting said interlayer 
connection structure to the electrode for external connection which is a grand 
electrode and is an electrode for heat dissipation further. According to the 
structure where one - two or more interlayer connection structures were 
established, and it filled up with the high temperature conduction resin ingredient 
by this between the semiconductor device front face which are heater elements, 
such as power amplification, and the electrode for external connection, heat 
dissipation from a semi-conductor by which flip chip bonding was carried out can 
be performed enough, and ground potential can be taken certainly. 
[0010] High frequency semiconductor equipment according to claim 4 has the 1st 
ceramic substrate which has a circuit pattern, and the 2nd ceramic substrate 
which has a semiconductor device, a resin layer is among both sides, a 
semiconductor device is embedded to the interior of the layer, and the circuit 
pattern of the 1st ceramic substrate and the circuit pattern of the 2nd ceramic 
substrate are characterized by the structure electrically connected according to 
the interlayer connection structure which the conductive resin ingredient was 
embedded and was fomned. According to the electrical characteristics and the 
thermal property that the 1st ceramic substrate and 2nd ceramic substrate are 
required, and a mechanical property, it can use properly by this, the laminating of 
the substrate can be carried out through compound resin, and a small substrate 
package can be offered. Since a compound resin layer intervenes between 
substrates even when the coefficient of linear expansion of the 1st substrate and 
the 2nd substrate differs, a package with the high dependability which absorbs 
the difference can be offered. Moreover, since a semiconductor device and a 
passive component are mounted between the 1st substrate and the 2nd 
substrate, component mounting can be possible also for the 1st substrate top 
face, and the packaging density as the whole product can be improved. 
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Furthermore, dependability, such as a mechanical property-proof and moisture 
resistance, can be improved by embedding said component by compound resin. 
[0011] High frequency semiconductor equipment according to claim 5 is 
characterized by the semiconductor device laid in the 2nd ceramic substrate 
being connected by the flip chip in the semiconductor device of claim 4. Thereby, 
since the semiconductor device is mounted in the 2nd substrate with a flip, 
thickness of the resin layer between the 1st substrate and the 2nd substrate can 
be made thin. Moreover, improvement in the packaging density by the fall of the 
impedance of the semiconductor device mounted in the 2nd substrate, stray 
capacity reduction, and flip chip mounting is realizable. Since a semiconductor 
device is furthermore mounted between the 1st ceramic substrate and the 2nd 
ceramic substrate, component mounting becomes possible also on the 1st 
substrate top face, and the packaging density as the whole product can be raised 
more. 

[0012] It is characterized by carrying out connection of a part of semiconductor 
device by which high frequency semiconductor equipment according to claim 6 
was laid in the 2nd ceramic substrate in the semiconductor device of claim 5 with 
a metal wire. According to this, among the semiconductor devices of the 2nd 
substrate, when heat dissipation fixes a required component with high 
temperature conduction adhesives and connects with a substrate with a metal 
wire, heat can be directly radiated from a component to the 2nd ceramic 
substrate. When generation of heat of a component is large, it becomes an 
effective gestalt especially. 

[0013] It is characterized by high frequency semiconductor equipment according 
to claim 7 coming to close the perimeter of a semiconductor device by which 
connection was carried out with the metal wire of the 2nd ceramic substrate 
installation with a liquefied epoxy resin in a semiconductor device according to 
claim 6. Since the perimeter of a semiconductor device by which connection was 
carried out with the metal wire on the 2nd ceramic substrate is closed with the 
epoxy resin according to this, in case the 1st ceramic substrate and 2nd ceramic 



substrate are pasted up with a compound resin ingredient, the stress concerning 
a semiconductor device and a metal wire can be eased, defects, such as a 
failure by the metal wire and an open circuit, die, and the assembly yield can be 
improved. Furthermore, the epoxy resin which closed said semiconductor device 
can be used as a spacer of the 1st ceramic substrate and the 2nd ceramic 
substrate, and it can use for adjustment of the gap between substrates in that 
case. 

[0014] The compound resin ingredient layer which consists of an epoxy resin and 
inorganic packing is formed in the crevice of the ceramic substrate which has a 
crevice in the lower part, the lower part of the compound resin ingredient layer 
has a flat configuration, it is buried, the semiconductor device and passive 
component which were connected to the ceramic substrate are carried in the 
interior of said compound resin ingredient layer, and high frequency 
semiconductor equipment according to claim 8 has an electrode for external 
connection into parts other than said crevice. For this reason, restoration of the 
compound resin ingredient layer formed in a crevice becomes easy. 
[0015] 

[Embodiment of the Invention] Below, the gestalt of operation of the high 
frequency semiconductor equipment in this invention is explained, referring to a 
drawing. 

[0016] (Gestalt of the 1st operation) Drawing 1 is the sectional view of the high 
frequency semiconductor equipment in the gestalt of operation of the 1st of this 
invention. Moreover, drawing 2 is the perspective view similarly seen from the 
rear face of the high frequency semiconductor equipment in the gestalt of 
operation of the 1st of this invention. 

[0017] The gallium arsenide power semiconductor device whose la is power 
amplification in drawing 1 , The gallium arsenide semiconductor device and 1c 
whose 1b is a switching device The silicon semiconductor device for circuit 
control, The ceramic multilayer substrate which is not contracted [ by which 2 
built the printing resistance 8 by which printing formation was carried out with the 
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paste ingredient containing a metal, and the printing capacitor 9 in the inner layer, 
and low-temperature baking formation was carried out ], Chips, such as a chip 
capacitor for 3 to tune a high frequency circuit constant finely, The compound 
resin ingredient layer which a metal wire and 10 become from inorganic bulking 
agents, such as an epoxy resin and a silica, in 5, The electrode for external 
connection with which 4 was formed in the lower front face of a compound resin 
ingredient layer, two or more beer halls where 1 1 was formed in the compound 
resin ingredient layer, and 12 are conductive resin embedded In two or more 
beer halls. The land for component mounting and electrode circuit pattern for 
carrying a semiconductor device chip and a chip are formed in the inferior 
surface of tongue of the ceramic multilayer substrate 2 which contained the 
printing resistance 8 and the printing capacitor 9 in the inner layer by etching of a 
screen printing metallurgy group thin film etc. Dice bond of gallium arsenide 
power semiconductor device 1a which is power amplification, gallium arsenide 
semiconductor device 1b which is a switching device, and the silicon 
semiconductor device 1c for circuit control is carried out to the component- 
mounting land of ceramic multilayer substrate 2 inferior surface of tongue with a 
pewter etc., and they are connected with the electrode circuit pattern formed on 
the ceramic multilayer substrate 2 inferior-surface-of-tongue front face with the 
metal wire 5. Furthermore, although not illustrated, fixing connection of two or 
more passive components, such as a chip resistor, a chip capacitor, and a chip 
inductor, is made with the pewter etc. on the circuit pattern formed in the inferior 
surface of tongue of the ceramic multilayer substrate 2. the chip size of a 
semiconductor device - power amplification: - 1.6mmx0.6mm, the thickness of 
100 micrometers, switch:0.8mmx0.6mm, the thickness of 150 micrometers, and 
the object for control - it is 300 micrometers in component: 1.0mmx0.7mm and 
thickness. Semiconductor devices la, lb, and 1c and a passive component are 
embedded by the compound resin ingredient layer 10 which consists of inorganic 
bulking agents with which the electrode 4 for external connection was formed in 
the lower front face, such as an epoxy resin and a silica. As shown in drawing 2 , 
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the compound resin ingredient layer 10 is a configuration with the flat lower part, 
and the electrode surface is flat. Two or more interlayer connection structure 
beer. halls 11 where conductive resin 12 was embedded in the pan compound 
resin ingredient layer 10 are formed, and the interlayer connection structure beer 
hall 1 1 is agreed and formed in the part of the electrode 4 for external connection 
of said compound resin ingredient layer. The interlayer connection structure beer 
hall 1 1 plays the role with which even an electrode pulls out the circuit pattern 
formed in the inferior surface of tongue of the ceramic multilayer substrate 2, and 
the role which radiates heat through a ceramic multilayer substrate in generation 
of heat from a semiconductor device. The diameter of a beer hall is 
200micrometerphi, and the interior is filled up with the paste of a copper system 
as conductive resin 12. Furthermore an electrode circuit pattern is formed also in 
the top face of the ceramic multilayer substrate 2. and fixing connection of two or 
more chips 3, such as a chip resistor, a chip capacitor, and a chip inductor, is 
made with the pewter etc. on the electrode pattern on top. The constant of a high 
frequency circuit is decided with the printing resistance 8 and the printing 
capacitor 9 which were formed between the layers of the ceramic multilayer 
substrate 2, and the passive component with which the compound resin 
ingredient layer 10 was buried and loaded, and the high frequency circuit 
constant for every high frequency semiconductor equipment is finely tuned with 
the chip 3 connected to the top face of the ceramic multilayer substrate 2. 
Moreover, although the top-face electrode pattern, printing resistance / printing 
capacitor formed between layers and the electrode pattern between layers, and 
the electrode pattern at the bottom are not illustrated by the ceramic multilayer 
substrate 2, in it, they have flowed electrically by the through hole which 
penetrates a ceramic multilayer substrate. 

[0018] The thickness of the compound resin ingredient layer 10 is decided with 
the height of the semiconductor device mounted and a passive component, and, 
in the case of a semiconductor device, in the case of thickness with a wire-loop 
height of +300 micrometers and a passive component, let resin thickness with a 



components height of +300 micrometers be a standard. The electrode for 
external connection which consists of a conductor is formed in the compound 
resin ingredient layer rear face, and since the rear face is flat, conveyance in a 
process, handling, and mounting by the user are easy. Moreover, although the 
silica is used for the inorganic bulking agent as a compound resin ingredient 
layer 10 with the gestalt 1 of operation, it is also possible to replace a bulking 
agent with an alumina and to use ** possible [ choosing a packing material 
according to a required property ], when high heat dissipation nature is required. 
Heat dissipation will be possible enough by this. 

[0019] (Gestalt of the 2nd operation) The gestalt of operation of the 2nd of the 
high frequency semiconductor equipment of this invention is explained below 
with reference to the sectional view of the high frequency semiconductor 
equipment shown in drawing 3 . 

[0020] Flip chip bonding of the different point from the gestalt of the 1st operation 
shown in drawing 1 in drawing 3 is done by the bump 13 who used gallium 
arsenide power semiconductor device la, gallium arsenide semiconductor device 
lb of a switching device, and silicon semiconductor device 1c for circuit control 
as a metal core and the heart on the circuit pattern of the inferior surface of 
tongue of the ceramic multilayer substrate 2. The SBB (stud ball bonding) 
approach which used the gold streak is used for the bump 13, and the clearance 
between semiconductor devices la, lb, and 1c and the ceramic multilayer 
substrate 2 is about 40 micrometers. In addition, as an approach of following a 
bump, it plates around by using copper core material as the heart, and although 
there are the approach of pasting up with conductive resin, ACF (anisotropy 
conductivity film), a pewter ingredient, etc., the effectiveness that all are the 
same is acquired. As compared with the case where fix a semiconductor device 
to a substrate and it connects with a metal wire, mounting height can be made 
low at abbreviation 1/2. In the case of this gestalt, the thickness of the compound 
resin after the closure makes chip height of +300 micrometers a standard. Thus, 
if flip chip mounting of the semiconductor device is carried out on the ceramic 
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substrate inferior surface of tongue, since it can approach, and a semiconductor 
device can be placed compared with the substrate connection by the metal wire 
and component mounting will be possible also for a substrate top face, the 
packaging density as the whole product improves. 

[0021] Furthermore, electrical circuit-effectiveness, such as an impedance fall by 
wire-length reduction and reduction of stray capacity, is also acquired. 
[0022] (Gestalt of the 3rd operation) The gestalt of operation of the 3rd of the 
high frequency semiconductor equipment of this invention is explained below 
with reference to the perspective view seen from the rear face of the high 
frequency semiconductor equipment shown in the sectional view and drawing 5 
of the high frequency semiconductor equipment shown in drawing 4 . 
[0023] A different point from the gestalt of the 2nd operation shown in drawing 3 
in drawing 4 is agreed and formed in the part of the electrode 14 for heat 
dissipation which formed the interlayer connection structure beer hall 21 in the 
location [ directly under ] of gallium arsenide power semiconductor device 1a 
which is power amplification, and was formed in the lower front face of the 
compound resin ingredient layer 10. As shown in drawing 5 , the electrode 14 for 
heat dissipation of a larger area than two or more electrodes 4 for external 
connection and the electrode 4 for external connection is formed in the lower 
front face of the compound resin ingredient layer 10, and thereby, heat 
dissipation from electrode gallium arsenide power semiconductor device la can 
be effectively performed through the interlayer connection structure beer hall 21. 
The electrode 14 for heat dissipation serves as the grand electrode, and can aim 
at touch-down of ground potential enough as high frequency semiconductor 
equipment. 

[0024] Interlayer connection structure beer hall 21 path can be suitably chosen 
from ISOmicrometerphi to SOOmicrometerphi, and carries out one in all piece - 
plurality formation at the chip size of gallium arsenide power semiconductor 
device la. Although the interior is filled up with high temperature conduction resin 
22, the same effectiveness is acquired even if filled up with the conductive resin 



12 used for the interlayer connection structure beer hall 1 1 for connecting the 
electrode 4 for external connection and the electrode pattern of ceramic 
multilayer substrate 2 inferior surface of tongue which were formed in the lower 
front face of the compound resin ingredient layer 10. Thereby, when generation 
of heat of a component by which flip chip bonding was carried out is a large 
power semiconductor device, heat dissipation from a semi-conductor can be 
performed enough. 

[0025] (Gestalt of the 4th operation) The gestalt of operation of the 4th of the high 
frequency semiconductor equipment of this invention is explained below with 
reference to the sectional view of the high frequency semiconductor equipment 
shown in drawing 6 . 

[0026] The ceramic multilayer substrate 2 (the 1st substrate) which is not 
contracted [ the printing resistance 8 by which printing formation was carried out 
with the paste ingredient containing a metal in the gestalt of the 4th operation, 
and / by which built the printing capacitor 9 in the inner layer, and low- 
temperature baking formation was carried out ], Semiconductor device 1c of the 
silicon the gallium arsenide semiconductor devices la and lb, such as power 
amplification and a switch, and for circuit control has the structure pasted up and 
unified with the gestalt said whose compound resin ingredient layer 10 is pinched 
with the alumina substrate 32 (the 2nd substrate) by which flip chip mounting was 
carried out. Into said compound resin ingredient layer 10, the beer hall 1 1 for 
connecting electrically the ceramic multilayer substrate 2 and the alumina 
substrate 32 is formed, and the interior is filled up with conductive resin 12. Beer 
hall 1 1 path has filled up the paste of a copper system with 200 micrometers into 
the interior. Although not illustrated in the alumina substrate 32, it has the 
penetration through hole for connecting electrically the surface electrode pattern, 
the electrode 4 for external connection, and the electrode 14 for heat dissipation 
of the alumina substrate 32. 

[0027] Since problems, such as exfoliation by the difference in coefficient of 
linear expansion, are lost by this in order to use a compound resin ingredient for 
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adhesion of two or more substrates, and the semiconductor device is built in in 
the glue line, improvement in a component-mounting consistency, a mechanical 
property-proof, and damp-proof improvement are achieved. 
[0028] (Gestalt of the 5th operation) The gestalt of operation of the 5th of the high 
frequency semiconductor equipment of this invention is explained below with 
reference to the sectional view of the high frequency semiconductor equipment 
shown in drawing 7 . A different point from the gestalt of the 4th operation shown 
in drawing 6 in drawing 7 can radiate heat from a component directly to an 
alumina substrate, when heat dissipation of power amplification etc. fixes 
required gallium arsenide power semiconductor device 1a with high temperature 
conduction adhesives and connects with the alumina substrate 32 with the metal 
wire 5 among the semiconductor devices mounted on the alumina substrate 32. 
Although the effectiveness of fixing a direct component on an alumina substrate 
is large, the heat dissipation effectiveness of leading a metal wire is also 
accepted. When generation of heat of a component is large, it becomes an 
effective gestalt especially. 

[0029] (Gestalt of the 6th operation) The gestalt of operation of the 6th of the high 
frequency semiconductor equipment of this invention is explained below with 
reference to the sectional view of the high frequency semiconductor equipment 
shown in drawing 8 . A different point from the gestalt of the 5th operation shown 
in drawing 7 in drawing 8 closes the perimeter of gallium arsenide power 
semiconductor device 1a by which connection was carried out with the metal wire 
5 on the alumina substrate 32 with the liquefied epoxy resin 6, before pasting up 
the ceramic multilayer substrate 2 and the alumina substrate 32 through the 
compound resin ingredient layer 10. An epoxy resin 6 is [ that there should all 
just be an amount of wrap extent about power semiconductor device la and the 
metal wire 5 ] good to choose thixotropic high resin in consideration of the resin 
breadth in the case of epoxy resin hardening. In case this pastes up the ceramic 
multilayer substrate 2 and the alumina substrate 32 through the compound resin 
ingredient layer 10, the stress concerning a semiconductor device and a metal 



wire can be eased, defects, such as a failure by the metal wire and an open 
circuit, die, and the assembly yield can be improved. Furthermore, the epoxy 
resin which closed said semiconductor device can be used as a spacer of the 1st 
ceramic substrate and the 2nd ceramic substrate, and it can use for adjustment 
of the gap between substrates in that case. 

[0030] (Gestalt of the 7th operation) The gestalt of operation of the 7th of the high 
frequency semiconductor equipment of this invention is explained below with 
reference to the sectional view of the high frequency semiconductor equipment 
shown in drawing 9 . A different point from the gestalt of the 2nd operation shown 
in drawing 3 in drawing 9 has the crevice in the lower side of the ceramic 
multilayer substrate 2, semiconductor devices 1a, 1b, and 1c and a passive 
component are carried in the crevice, and the electrode 4 for external connection 
is formed in the part surrounding the crevice of the lower side of the ceramic 
multilayer substrate 2. In addition, the continuation of a semiconductor device 
and the electrode pattern of the ceramic multilayer substrate 2 may be a metal 
wire. Moreover, you may be structure without the electrode 14 for heat 
dissipation, and the interlayer connection structure beer hall 21. When a 
semiconductor device and the passive component loading section are a crevice, 
it becomes easy to embed a compound resin ingredient layer. 
[0031] 

[Effect of the Invention] According to the high frequency semiconductor 
equipment of this invention, since a semiconductor device and a passive 
component are mounted in the ceramic substrate lower part, a substrate inferior 
surface of tongue can be utilized as mounting area, and packaging density can 
be improved. Moreover, by embedding said component by compound resin, 
dependability, such as a mechanical property-proof and moisture resistance, can 
be improved. Furthermore, by embedding the compound resin which has an 
electrode for external connection in an inferior surface of tongue so that an 
electrode surface may become flat, conveyance of a product and handling 
become easy and mounting nature's in a user improve. 



[0032] Furthermore, according to the high frequency semiconductor device of 
another invention, since a semiconductor device is connected to a substrate by 
the flip chip by the bump, the impedance fall, the stray capacity reduction, and 
the reduction in the back of improvement in packaging density and a package by 
flip chip mounting by wire-length reduction are realizable. Since a semi-conductor 
is furthermore mounted in the Inferior surface of tongue of a ceramic substrate, 
component mounting becomes possible also on the substrate top face, and It 
becomes possible to raise the packaging density as the whole product more. 
[0033] Furthermore, according to the high frequency semiconductor equipment of 
another invention, when heat dissipation is required, one - two or more interlayer 
connection structures filled up with the high temperature conduction resin 
ingredient can be established directly under a semiconductor device, and the 
structure where it filled up with the high temperature conduction resin ingredient 
between the semiconductor device front face and the electrode for external 
connection can perform heat dissipation from a semi-conductor by which flip chip 
bonding was carried out to a semiconductor device. 

[0034] Furthermore, according to the high frequency semiconductor equipment of 
another invention, according to the electrical characteristics and the thermal 
property that the 1st ceramic substrate and 2nd ceramic substrate are required, 
and a mechanical property, it can use properly, the laminating of the substrate 
can be carried out through compound resin, and a small substrate package can 
be offered. Since a compound resin layer intervenes between substrates even 
when the coefficient of linear expansion of the 1st substrate and the 2nd 
substrate differs, a package with the high dependability which absorbs the 
difference can be offered. Moreover, since a semiconductor device and a passive 
component are mounted between the 1st substrate and the 2nd substrate, 
component mounting can be possible on the 1st substrate, and packaging 
density can be improved. Furthermore, dependability, such as a mechanical 
property-proof and moisture resistance, can be improved by embedding said 
component by compound resin. 



[0035] Furthermore, according to the high frequency semiconductor equipment of 
another invention, since the semiconductor device is mounted in the 2nd 
substrate with a flip, thickness of the resin layer between the 1st substrate and 
the 2nd substrate can be made thin. Moreover, improvement in the pacl^aging 
density by the fall of the impedance of the semiconductor device mounted in the 
2nd substrate, stray capacity reduction, and flip chip mounting is realizable. 
Since a semiconductor device is furthermore mounted between the 1st ceramic 
substrate and the 2nd ceramic substrate, component mounting becomes 
possible also on the 1st substrate top face, and the packaging density as the 
whole product can be raised more. 

[0036] Furthermore, according to the high frequency semiconductor equipment of 
another invention, among the semiconductor device of the 2nd substrate, when 
heat dissipation fixes a required component with high temperature conduction 
adhesives and connects with a substrate with a metal wire, heat can be directly 
radiated from a component to the 2nd ceramic substrate. When generation of 
heat of a component is large, it becomes an effective gestalt especially. 
[0037] Furthermore, since the perimeter of a semiconductor device by which 
connection was carried out with the metal wire on the 2nd ceramic substrate is 
closed with the epoxy resin according to the high frequency semiconductor 
equipment of another invention, in case the 1st ceramic substrate and 2nd 
ceramic substrate are pasted up with a compound resin ingredient, the stress 
concerning a semiconductor device and a metal wire can be eased, defects, 
such as a failure by the metal wire and an open circuit, die, and the assembly 
yield can be improved. Furthermore, the epoxy resin which closed said 
semiconductor device can be used as a spacer of the 1st ceramic substrate and 
the 2nd ceramic substrate, and it can use for adjustment of the gap between 
substrates in that case. 

[0038] Furthermore, according to the high frequency semiconductor equipment of 
another invention, the compound resin ingredient layer which consists of an 
epoxy resin and inorganic packing is formed in the crevice of the ceramic 



substrate which has a crevice in the lower part. Since the lower part of the 
compound resin ingredient layer has a flat configuration, it is buried, the 
semiconductor device and passive component which were connected to the 
ceramic substrate are carried in the interior of said compound resin ingredient 
layer and it has an electrode for external connection into parts other than said 
crevici, restoration of the compound resin ingredient layer to a crevice becomes 
easy. 
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[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing the high frequency semiconductor 

equipment in the gestalt of operation of the 1st of this Invention 

[Drawing 2] The perspective view showing the high frequency semiconductor 

equipment in the gestalt of operation of the 1st of this invention 

[Drawing 3] The sectional view showing the high frequency semiconductor 

equipment in the gestalt of operation of the 2nd of this invention 

[Drawing 4] The sectional view showing the high frequency semiconductor 

equipment in the gestalt of operation of the 3rd of this invention 



[Drawing 5] The perspective view showing the high frequency semiconductor 

equipment in the gestalt of operation of the 3rd of this invention 

[Drawing 6] The sectional view showing the high frequency semiconductor 

equipment in the gestalt of operation of the 4th of this invention 

[Drawing 7] The sectional view showing the high frequency semiconductor 

equipment in the gestalt of operation of the 5th of this invention 

[Drawing 8] The sectional view showing the high frequency semiconductor 

equipment in the gestalt of operation of the 6th of this invention 

[Drawing 9] The sectional view showing the high frequency semiconductor 

equipment in the gestalt of operation of the 7th of this invention 

[Drawing 10] The sectional view showing conventional high frequency 

semiconductor equipment 

[Description of Notations] 

la Gallium arsenide power semiconductor device (power amplification 
component) 

1b Gallium arsenide semiconductor device (switching device) 
1c The semiconductor device for circuit control 

2 Ceramic Multilayer Substrate (1st Substrate) 

3 Chip 

4 Electrode for External Connection 

5 Metal Wire 

6 Potting Resin 

7 Metal Cap 

8 Printing Resistance 

9 Printing Capacitor 

10 Compound Resin Ingredient Layer 

1 1 21 Interlayer connection structure beer hall 

12 Conductive Resin 

13 Metal Bump 

14 Electrode for Heat Dissipation (Grand Electrode) 



22 High Temperature Conduction Resin 
32 Alumina Substrate (2nd Substrate) 
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